STUDY AREA AND METHODS
This study was conducted in the eastern part of Ankarafantsika Strict Nature Reserve (Ampijoroa Forest Station, 16°15ЈS, 46°48ЈE, ca. 200 m above sea level, about 110 km southeast of Mahajanga), from October to December 1999 December , 2000 December , and 2005 . The eastern part of the reserve contained villages, forest stations, and campsites, around which tall trees (Eucalyptus sp., Tamarindus indica and Hura crepitans) had been planted.
In order to locate nests, we walked along trails at random from 0500 to 1000 almost every day. Six nests were found and designated as nests A to F. We identified the scientific name of the nesting trees. Their heights above the ground were measured. The diameter at breast height (DBH) of each nest tree was also recorded. When we located individuals, we recorded their positions and behaviors on a map. Males and females are similar in appearance (Langrand 1990 ), thus we were unable to determine their sex in the field. However, we were able to recognize different individuals attending a nest based on variation in the shape and color of the eye-ring, and the shape of the tail tip. Individuals were designated by letter codes based on their nest, for example: Aa and Ab in nest A, Ba and Bb in nest B.
We found one young bird (unknown sex) that had fallen to the ground from its nest tree on 13 December 2000. It was weighed to the nearest 0.1 g using an electronic balance, and its bill, wing, tarsus and tail lengths were all measured to the nearest 0.1 mm using calipers.
To examine the relative contributions of each individual to reproductive effort, we studied the following activities: (1) nest building, (2) egg laying and clutch size, (3) time budgets of incubation (percentage of time that individuals spent incubating), (5) feeding frequency (times/h/brood) and duration, (6) nestling diet. An incubation session was defined as having begun when a focal individual began incubating eggs and as having ended when that individual left the nest. Similarly, a brooding session was defined as starting when a focal individual began brooding nestlings and as ending when that individual left the nest.
Direct observations were made using a 20ϫ spotting scope, and indirect observations were made with a SONY video Hi8 camera (CCD-TRV92) from a vantage point that allowed a good view of the nest (10-20 m). Direct and indirect observations were usually made between 0500 and 1100, sometimes from 0500 to 1700. Nests were visited at three-day intervals in order to examine breeding schedules. We observed nests for a total of 112 h (direct observations for 66 h and indirect observations for 46 h). Data from both direct and indirect observations were combined for the analysis.
All statistical tests were conducted with StatView 5.0 (SAS 1998) . Mean values in the text are reported with standard errors (ϮSE).
RESULTS

1) Nests
Chabert's Vanga nests were found in tree forks (Fig. 1b) or on horizontal branches (Fig. 1c) , usually located 11-16 m above the ground (see Table 1 ). Nests were bowl-shaped and consisted of lichens and vegetable fibers, covered with spider webs. Nests appeared distributed randomly, approximately 200 m apart, with no evidence of coloniality, no other nests were found around nests A-F.
2) Nest building
We observed nest-building behaviors at two nests (A and D) on 98 occasions over nine hours (data were pooled for the two nests). Two birds participated in nest building at nests A and D. At nest A, adult Aa brought material on 24 occasions (54.5%), while adult Ab brought material on 20 occasions (45.5%), within four hours. Similarly, at nest D, adult Da brought material on 26 occasions (48.1%), compared to 28 occasions (51.9%) by adult Db within five hours. Assuming that two adults were male and female and they participated equally in the nest building, there was no significant bias between them at either nest A or D (nest A: Gϭ0.18, Pϭ0.67. nest D: Gϭ0.04, Pϭ0.85).
Nest-building was observed at nest A on 21 November 1999, at nest B on 28 October 2000, at nest D on 3 November 2005 and at nest E on 13 October 2005.
3) Egg laying and clutch size
By using a mirror attached to an extendible pole, we were able to observe that nest A contained three eggs on 2 December 1999. The eggs had a dull bluish-green base color, stippled with small olivebrown spots. We were unable to determine the clutch sizes in the other nests because they were too high to check. Nests C and E were each observed to contain three nestlings. It seems likely that three is the typical clutch size for this species.
4) Incubation
At nests A and D, two individuals took turns incubating (Fig. 2) . On some days (e.g. 29 November and 5 December at nest D), adult Db incubated longer than adult Da (Fig. 2) . However, the differences in the lengths of the incubation sessions between the two adults did not differ significantly at either of these two nests ( Table 2) .
The exact period of incubation remains unknown because breeding attempts at the two nests failed before the eggs hatched.
5) Feeding frequency and duration
At nest B, the three nestlings were fed by three different adults seven times per hour on 24 November (3 h), 10 times per hour on 27 November Vanga Falculea palliata, and chameleons approached the nest, all three adults mobbed them, uttering alarm calls and snapping their beaks. Adults were found incubating eggs at nest B on 9 and 20 November, and brooding nestlings on 22 November. The three young left the nest on 7 December. Assuming that the eggs hatched on 21 November, the nestling period (i.e. the time from hatching to leaving the nest) lasted for 16 days. We found one young (unknown sex) that had fallen to the ground from the nest tree on 13 December. It weighed 16.1 g, and measured: wing length, 57.5 mm; tail length, 13.8 mm; tarsus length, 16.6 mm; bill length, 9.9 mm; bill width, 5.9 mm; bill height, 5.5 mm. We released it after measuring it.
At nest E, one of the three nestlings remained in the nest and two were near the nest on 20 November 2000. From 0800 to 1000 on 20 November, four adults fed the individual in the nest 26 times and they delivered food to two young near the nest 34 times. All four adults mobbed Crested Drongo, Sickle-billed Vanga and the Sakalava Weaver Ploceus sakalava that approached the nest.
After fledging, the young remained near their nest tree, and the adults continued to feed them for at least seven days at nest B and for eight days at nest E. However, we do not know the exact duration of postfledging parental care.
During the post-fledging period, we observed two family groups. On 21 November 1999, one family group consisted of three adults and two young; all three of the adults were seen to feed the young. On 14 November 2005, a second family group was observed near nest F, consisting of three adults and one young; again all three adults fed the young.
6) Nestling diet
During the course of four hours of direct observation at nest B, we observed 40 prey items being fed to the nestlings. Parents frequently masticate prey before offering it to their nestlings and feeding is often very brief, making it difficult to identify all prey. However, we were able to identify 31 food items, these mainly consisted of bees (29.0%), dragonflies (16.1%), and moths (16.1%). Other items included flies (9.7%), adult antlions (9.7%), horse flies (9.7%), termites (3.2%), crane flies (3.2%), and butterflies (3.2%).
DISCUSSION
During our studies of Chabert's Vanga at the nest, we observed two adults (perhaps a heterosexual pair) participated equally in nest construction and incubation ( Fig. 2 and Table 2 ). However, during the nestling and the post-fledging periods, several (3-4) adults participated in caring for the young. Each of these adults mobbed animals that approached the nest. It seems that parents were being aided by helpers in various nesting activities, as is the case in certain other vangid species, such as the Rufous Vanga Schetba rufaa (Yamagishi et al. 1995; Eguchi et al. 2002) and the White-headed Vanga Leptopterus viridis (Nakamura et al. 2001) . Appert (1970) reported that two adult Chabert's Vangas carried nesting material to the nest and incubated the eggs. He also reported that two females fed an incubating male. He presumed that the bird with the broader eye-ring was the male. We were unable to determine sex based on eye-ring differences and did not observe incubating individuals being fed. However, we did observe up to four adults participating in caring for one brood.
Birds species in which social groups of at least three individuals contribute to offspring care at a single nest are defined as cooperative breeders (Ekman et al. 2004) . By far the most common form of cooperative breeding in birds is the 'helper-at-the-nest' type, in which younger, non-breeding individuals provide food for the young of a monogamous breeding pair, and also aid in sentinel duties or territorial defense (Smith 1990) . Helpers are usually the male offspring of at least one of the breeders (Brown 1987; Ligon 1999) . In this study of Chabert's Vanga, we found four family groups in each of which several adults took part in caring for the young and mobbing animals approaching the nest, confirming that Chabert's Vanga is a systematically cooperative breeding species. In order to describe the social structure of Chabert's Vanga in more detail, further nest observations, and analyses of kinship among group members, and of the relationships between pairs, are necessary.
